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Abstract 

Background: The re-emergence of tuberculosis (TB) in low-incidence countries and its disproportionate burden on 
immigrants is a public health concern posing specific social and ethical challenges. This review explores perceptions, 
knowledge, attitudes and treatment adherence behaviour relating to TB and their social implications as reported in 
the qualitative literature. 

Methods: Systematic review in four electronic databases. Findings from thirty selected studies extracted, tabulated, 
compared and synthesized. 

Findings: TB was attributed to many non-exclusive causes including air-born transmission of bacteria, genetics, 
malnutrition, excessive work, irresponsible lifestyles, casual contact with infected persons or objects; and exposure to 
low temperatures, dirt, stress and witchcraft. Perceived as curable but potentially lethal and highly contagious, there 
was confusion around a condition surrounded by fears. A range of economic, legislative, cultural, social and health 
system barriers could delay treatment seeking. Fears of deportation and having contacts traced could prevent 
individuals from seeking medical assistance. Once on treatment, family support and "the personal touch" of health 
providers emerged as key factors facilitating adherence. The concept of latent infection was difficult to comprehend 
and while TB screening was often seen as a socially responsible act, it could be perceived as discriminatory. 
Immigration and the infectiousness of TB mutually reinforced each another exacerbating stigma. This was further 
aggravated by indirect costs such as losing a job, being evicted by a landlord or not being able to attend school. 

Conclusions: Understanding immigrants' views of TB and the obstacles that they face when accessing the health 
system and adhering to a treatment programme-taking into consideration their previous experiences at countries of 
origin as well as the social, economic and legislative context in which they live at host countries- has an important 
role and should be considered in the design, evaluation and adaptation of programmes. 
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Introduction 

Declared a global health emergency by the World Health 
Organization (WHO) in 1993, tuberculosis (TB) remains an 
important cause of mortality and morbidity worldwide. In spite 
of the gradual decline during the 1990s and 2000s, there were 
around nine million incident cases of TB in 2010, which 
translates into a global incidence of 128 per 100,000. In the 
same year, 1.4 million persons died as a result of the disease 
[1]. 



Caused by Mycobacterium tuberculosis, TB is an air-borne 
disease transmitted when a person with the active pulmonary 
disease coughs, sneezes, speaks or spits. The main symptoms 
are a persistent cough (sometimes producing blood), fever, 
sweating, weakness and weight loss. In some cases, TB can 
affect other organs. Although it is estimated that one third of 
the world's population might be infected with TB, not all 
infected individuals develop the disease. For many years, the 
infection can remain latent, asymptomatic and non-infectious. 
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However, the infection can reactivate at any time and this 
occurs in up to 10% of cases. 

Clinically suspected TB is mainly confirmed with a chest X- 
ray and the identification of the bacterium in blood/sputum 
samples. A cutaneous Tuberculin test can also be used for 
diagnose [2]. Treatment involves combinations of antibiotics 
that are determined by the resistance characteristics of the 
infection. Several months of treatment are required to cure TB, 
but after two weeks the likelihood of transmission reduces [3]. 
However, treatment adherence is often low [4]. In terms of 
prevention, the BCG (Bacillus Calmette-Guerin) vaccine is 
effective during childhood and is carried out systematically in 
many countries [5]. However, the published research presents 
no evidence of a protective effect ten years after vaccination 
[6]. 

The re-emergence of TB in low-prevalence industrialized 
countries is a public health challenge. Multiple antibiotic 
resistance and TB's interaction with HIV/AIDS are however 
only part of this [2]; TB is strongly linked to poverty, both in 
less-developed countries, where 95% of the deaths linked to 
the disease take place, and pockets of poverty and 
marginalization in developed countries. Ethnic minorities, the 
homeless, injecting drug users, prisoners and migrants - 
economic and labour migrants, asylum-seekers, refugees, 
documented or undocumented - are population groups whose 
vulnerability to the disease is increased and their access to 
health services complicated by social discrimination, isolation 
and poverty [3]. 

Multiple socio-economic, cultural, environment and political 
factors underpin the recent increases in human migration that 
have contributed to changes in patterns of TB infection [4]. 
Indeed, recently, many Western countries have experienced 
increased rates of TB infection. In North America, Europe and 
Australasia, the disease disproportionally affects foreign-born 
populations from Africa, Asia and/or Latin America, where TB 
infection rates are much higher. In low-incidence countries, the 
rate of infection amongst foreign-born migrants reaches ten or 
twenty times that of the autochthonous population, and 
represents 60% to 70% of the recorded cases. Nonetheless, 
infection rates vary within the immigrant and non-immigrant 
population: although various studies report low infection rates 
in the non-immigrant population [5] and that transmission 
outside of small closed community or nuclear families is 
exceptional, some recent research highlights possible 
instances of transmission between distinct population groups 
[6-8]. The risk of transmission within the immigrant 
communities in the host country is however without question. 

In industrialized low-incidence countries with high levels of 
immigration from less-developed countries, the basic TB 
control strategy consists of minimizing transmission through 
identifying and curing a high proportion of cases (above all 
bacteriologically confirmed cases). The fundamental elements 
of this strategy are: a) early TB detection, mainly in most 
vulnerable groups; b) adequate treatment adherence for active 
infections; and c) in certain circumstances, detection and 
prophylactic treatment of latent asymptomatic infections [9-1 1]. 

There are notable differences between countries with regard 
to their TB screening programmes for immigrants, in terms of 



screening location, the programmes' administrative and 
financial autonomy and the procedures followed. In general, 
because of the ease with which at-risk groups can be reached, 
migrants are screened on arrival or during the processing of 
temporary residence applications in the host country. In some 
instances, for diagnosis and to complete treatment over several 
months, referrals to specialized clinics are given. However, 
patients can be repatriated or deported prior to completing 
treatment. Many treatment programmes involve Directly 
Observed Treatment (DOT) policies, by specially trained health 
personal, which seeks to ensure that patients follow the 
necessary treatment regimen. 

Although often unnoticed, reactivation of latent infection is 
common amongst immigrants and is responsible for many of 
the TB cases that occur up to several years after arrival in the 
host country [12]. An asymptomatic infection cannot be 
detected by the patient or by chest X-ray and the tuberculin 
skin test produces many false-negatives (as a result of 
immunosuppression or incorrect administration) and false- 
positives (as a result of immunisation). TB's complex 
symptomology also interferes with accurate diagnosis. 
Therefore, opportunistic interventions are not enough to detect 
latent infections and active surveillance is required [13]. 
Screening individuals who have been in contact with TB is 
however difficult: identification and tracing is challenging, and 
diagnosis requires at least two visits to a health centre. 

In general, screening for latent TB is only cost-effective 
amongst particularly vulnerable groups, such as immuno- 
compromised individuals or those who have had recent contact 
with an active TB infection [14]. In spite of the high proportion 
of cases amongst immigrants in low-incidence countries, there 
is debate about the screening programmes and their public 
health impact [15,16]. 

Migrants' social, legal and economic circumstances can have 
a detrimental effect on TB's disease progression, its diagnosis 
and treatment. However, TB can also exacerbate many of 
these factors. Although migration is a highly heterogeneous 
process, it is often highly stressful [17] and the challenges that 
migrants face - communication problems, loss of social 
support, adapting to new surroundings, discrimination, 
acculturation - can be aggravated by fear of TB, the stigma 
linked to a positive diagnosis or the changes in life-style related 
to TB treatment [4,18]. 

Currently, TB control and treatment programmes in low- 
incidence countries that host large numbers of migrants face 
challenges brought about by changing patterns of TB. The 
general aim of this review is to explore immigrants' perceptions 
of TB and TB control programmes. Understanding these 
perceptions has an important role to play in evaluating and 
adapting current programmes. Specific objectives include: a) to 
examine their knowledge of, attitudes towards and beliefs 
about TB; b) to analyze factors related to seeking TB care; c) to 
analyze factors influencing treatment adherence; and d) to 
describe the social repercussions of a positive TB diagnosis. 
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Table 1. The database searches. 



Databases Search terms 



Medline 
(Pubmed) 



#1 "Tuberculosis"[Mesh] OR tb OR tuberculosis. #2 
"Transients and Migrants"[Mesh] OR "Emigration and 
lmmigration"[Mesh] OR "Refugees"[Mesh] OR immigrant* 
OR migrant* OR migrat* OR refugee* OR foreign. #3 559 
"Qualitative Research"[Mesh] OR "Anthropology"[Mesh] 
OR "Ethnology"[Mesh] OR qualitative OR 
"Behavior"[Mesh]. #1 AND #2 AND #3 
TITLE-ABS-KEY. #1 tb OR tuberculosis. #2 transient* OR 
migrant* OR migrat* OR emigration OR immigration OR 
Scopus refugee OR refugees OR foreign. #3 qualitative OR 544 
anthropology OR ethnology OR behavior. #1 AND #2 AND 
#3. 

Limits: Item type: Article; Date range from 1 995 to 201 1 ; 
(Only accessible content via the University of Granada). #1 
tb OR tuberculosis. #2 transient* OR migrant* OR migrat* 
OR emigration OR immigration OR refugee OR refugees 
OR foreign. #3 qualitative OR anthropology OR ethnology 
OR behavior. #1 AND #2 AND #3. 
#1 tb OR tuberculosis. #2 transient* OR migrant* OR 
migrat* OR emigration OR immigration OR refugee OR 



JSTOR 



1285 



Embase 752 

refugees OR foreign. #3 qualitative OR anthropology OR 

ethnology OR behavior. #1 AND #2 AND #3 

doi: 10.1371/joumal.pone.0082440.t001 



Methods 

Systematic review 

A systematic review of qualitative studies was carried out 
following a meta-ethnographic approach [19]. Using rigorous 
methods and analysis, systematic reviews seek to identify, 
evaluate and synthesize the scientific evidence from primary 
studies in a specific research area. Qualitative research is 
necessary for the in-depth analysis of knowledge, attitudes and 
experiences. Taking a broad perspective, the combination of 
both approaches - systematic reviews and qualitative research 
- is relevant to the study of immigrants' views and attitudes 
towards TB. The use of this approach complements 
quantitative research by offering detailed explanations of and 
insights into the relationships between different variables [20]. 

Search strategy 

Searches were carried out in the following databases: 
MEDLINE, SCOPUS, JSTOR and EMBASE. Search topics 
included "Tuberculosis", "immigrants" and "qualitative research" 
using the search terms and MeSH descriptions described in 
Table 1. For the concept "immigrant", a broad interpretation 
was used, including rural to urban migration, asylum-seekers 
and refugees. The search and selection was carried out in 
October and November 2011. Two of the papers reviewed 
[21,22] were included as electronic publications and have since 
been fully published. Studies that address migration and TB, 
based on the opinions and experiences of migrants, health 
professionals and other key informants were included. 



A hand search was also undertaken of the bibliographies of 
the selected articles. A final internet search was conducted 
using Google Scholar, in order to minimize the potential loss of 
relevant sources. The search and article screening process 
was reviewed by a second researcher. 

Inclusion criteria 

We included qualitative studies, as well as studies that 
combined both qualitative and quantitative methods in which 
qualitative results were reported and described clearly. The 
search was limited to studies in English, French or Spanish. 
There were no limits regarding place of study or publication 
date. 

Study selection 

The initial search identified 3,150 articles, which were 
reduced to 2,501 after eliminating duplicates. After reviewing 
titles and abstracts 2,301 more were excluded as irrelevant for 
the research topic. Of the 200 remaining, by reading the 
abstracts and the full text versions, 23 articles were selected as 
meeting inclusion criteria. Reviewing the bibliographies of 
these articles and the additional Google Scholar search 
identified seven further articles that met inclusion criteria 
[22-28], A total of 30 articles were finally included for review 
(Figure 1). 

Categories of analysis 

Four categories were developed for the analysis of findings: 
a) knowledge of, attitudes towards and beliefs around TB; b) 
seeking healthcare and TB diagnosis; c) TB treatment and 
prophylaxis; and d) social repercussions of TB. 

Results 

The studies and study participants 

Published between 1997 and 2011, as Table 2 shows, the 
included studies were varied in terms of research methods, 
participants and study site. In-depth individual interviews was 
the method most commonly used (24 studies), followed by 
focus groups (12 studies), participant observation (5 studies), 
case studies (1 study) and other methodologies (6 studies). 
Several studies combined qualitative methods or used them 
together with quantitative methods. Participants included 
patients receiving treatment, healthy persons with latent TB, 
untreated TB patients, health professionals and other key 
informants. Generally, respondents were migrants from rural to 
urban contexts or from high to low TB incidence countries. 

Knowledge of, attitudes towards and beliefs about TB 

Various studies showed a generally low level of knowledge 
about TB and widespread misconceptions about TB 
transmission. Some respondents had basic notions of bacteria 
and infection with regard to air-borne transmission [25,29-31] 
but participants in other studies attributed the disease to 
excessive labour [32], irresponsible lifestyles [24,32], genetic 
inheritance, poisoning, pneumonia [33], weather/climate 
conditions [25], weakness caused by physical exhaustion, 
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Studies identified from 
database searches 
(n=3150) 



Duplicates 
(n=649) 



Not relevant to the area 
of study 
(n=2301) 



Did not meet inclusion 
criteria 
(n=177) 



Selected studies 
(n=23) 



Additional references 
from hand searches and 
Google Scholar 
(n=7) 



Total 
(n=30) 



Figure 1. The study selection process. 

doi: 10.1371/joumal.pone.0082440.g001 

malnutrition or living conditions [4,22] as well as exposure to 
chemical products [30], dirt, exposure to low temperatures 
[26,31], stress and witchcraft [34]. Somali women, for example, 
considered TB to be a divine punishment for previous 
"dishonesty" [21]. Vietnamese immigrants in the US 
differentiated "psychological TB", caused by physical or 
environmental conditions, from "physical TB" to which 
psychological TB could progress following bodily deterioration 
and weakness of the immune system [35]. 

For many respondents, the modes of TB transmission, or 
preventive methods were unclear, and different explanations of 
disease aetiology sometimes co-existed [36]. The belief that TB 
is transmissible through contact with contaminated objects or 
utensils or through brief direct contact with a TB sufferer was 
common [21,23,28-30,33], Although in one study the majority 
of the respondents did not believe that TB was contagious [37], 
in general, amongst migrants, TB was perceived to be highly 
contagious [23,25,30,33]. 

" (You can get TB) just being around 
someone who has it, or drinking out of their 
glass, or eating off of their plate, or by having 
relations with a woman who has TB" 



Mexican migrant farmworker in the US [30]. 

Thought of as an important but treatable disease [25,29] that 
might be fatal, immigrants were afraid of TB's severity 
[23,24,30,31,33,38,39]. Others perceived that although TB was 
a serious disease in their countries of origin the disease was 
not equally severe in host countries [21,25,26,34,38,40]. In 
some cases, participants believed that they were different 
diseases in the country of origin and in their host country 
[18,41]. 

"If you get TB, you die." 

Male Mexican immigrant in the US, with latent TB [38]. 

"Nobody knows, except my family... But they 
(the doctors) said that it isn't like the TB that we 
used to have that was very contagious and very 
bad." 

Female Samoan TB patient in New Zealand [41]. 



"...I don't think Somalis here, 
have it. Maybe people in Africa..." 



in America, 



Male Somali immigrant in the US [21]. 

Tuberculosis was mainly perceived as a disease of the 
lungs, with respiratory symptoms including cough and coughing 
up blood, but also non-respiratory symptoms like fever, weight 
loss and general tiredness [22,23,25,28,30,35]. It was 
uncommon for respondents to know that TB had other non- 
pulmonary effects [26,34] and many of the initial symptoms 
were not noticed or attributed to other conditions [33,40]. 

"People were mixing TB up with lung cancer, 
asthma, so the term, particularly the formal 
term of TB is not very well understood. It's sort 
of lumped in with other lung conditions... There 
is a lot of miscommunication within the 
community. Not only some fears about this, but 
a whole lot of muddle around the condition." 

Male Chinese immigrant in Canada [37]. 

Many study participants had never heard of latent TB before 
being diagnosed [22,25,38] and, as the relationship between 
infection and disease was confusing, for many respondents it 
was a condition difficult to comprehend as "a disease" [18]. 

"Latent TB has no symptoms and the one 
who has cannot infect others, then why call it a 
disease?" 

Male Somali immigrant in Sweden [18]. 
In other cases, the positive result of a Tuberculin skin test 
was perceived as a very serious clinical diagnosis [39]. 

"When my son was diagnosed with latent TB 
infection, I thought he was going to die." 

Male Mexican immigrant in the US [38]. 

Respondents generally understood that the vaccination 
helped to prevent TB [31], though in some cases there was a 
false sense of over-protection [29,30,38] and the distinction 
between BCG vaccination and the TB test [29] was not always 
clear. 
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Table 2. Details of the included studies. 



# 


Country 


Authors 


Methods 


Participants and other details 


1 


US 


AhChing et al, 2001 [23]. 


Focus group. 


1 with 8 Samoan immigrants in Hawaii, TB patients or with latent TB, identified in a health 
centre. 


2 


US 


Ailinnor at al 1 QQ7 mi 

Hiiinger ei ai, i yy * [o i j. 


Individual interviews. 


65 Latin American immigrants (mainly from El Salvador), ill with TB in treatment. Identified 
through clinics and screening programmes. 


3 


us 


Ho, 2003 [42]. 


Individual interviews. 


60 Chinese immigrants ill with TB, in treatment. Identified in clinics or DOT program. 


4 


us 


Ho, 2004 [4]. 


Case study. 


1 female Chinese immigrant, TB patient. 








Participant observation, 










structured questionnaires, 
illness narratives, reviews 
of medical records and 
analysis of epidemiological 


Five groups of informants are included! public health workers, Chinatown biomedical doctors, 
Chinatown s practitioners of traditional Chinese medicine, Chinese laborers and Chinese 
tuberculosis patients. 








data. 












14 Vietnamese immigrants with latent TB, ill with TB (in treatment or not), or with TB in the 


5 


us 


Houston etal, 2002 [35]. 


Individual interviews. 


past; key informants. Identified through health services and organizations, (and 18 follow-up 
telephone interviews) 










8 with Vietnamese immigrants with latent TB, ill with TB (in treatment or not), or with TB in 








Focus groups. 


the past and key informants. Identified through health services and organizations (53 
participants). 








Community surveys. 


510 Vietmanese immigrants. 


g 


us 


Itn 1 QQQ TA^l 


Individual interviews. 


24 Vietnamese refugees ill with TB and community members, and staff from the clinic. 
Identified in the social health department. 








Focus groups. 


1 with 12 Vietnamese refugees. 








Participant observation. 


In the main county public health clinic. 


7 


us 


Joseph etal, 2008 [36]. 


Individual interviews. 


50 Mexican immigrants identified in clinics after TB screening and adjacent communities, 
healthy individuals, latent TB and TB patients. 


Q 


us 


MrFwpn 7005 T^Sl 

IvIU^VVCML lUUJ [OOJ. 


InHiv/iHi ol i ntpr\/io\A/Q 

II lUIVIUUdl II I LcU VlcVVo. 


9 Mexican immigrants diagnosed with latent TB and 5 of their partners. Identified in a TB 
clinic. 








Participant observation, 










demographic questionnaire 


In participants' homes, TB clinics and various health care settings on both sides of the 








and review of medical 


border. 








records. 




9 


us 


McEwen et al, 2007 [39]. 


Individual interviews. 


8 female immigrants from Mexico with latent TB in risk of therapeutic failure. 








Participant observation. 


In the TB clinic and in the participants' homes. 


1 0 


us 


□nos i qq« rani 


Individual interviews. 


18 healthy Mexican farm immigrants (participants in a TB education program), identified in 
their household. Other 8 participated informally. 










6 with healthy immigrants and refugees from Latin America, Africa and Asia, identified in an 


11 


us 


Wieland et al, 2012 [21]. 


Focus groups. 


education centre (54 participants). 4 with staff from the education centre (29 participants, 10 
of which immigrant). 


12 


us 


Wyss etal, 2006 [47]. 


Individual interviews. 


28 Latin American farm immigrants with latent TB identified after diagnosis. 








Ethnographic observation. 


In four commercial farms in Midwestern United States. 


1 3 


us 


Vamarla ot al 1QQQ T9R1 
i ai i idud ci di, i yy y [iioj . 


Focus groups. 


4 with Filipino immigrants, TB patients and healthy, identified from community health centres 
(36 participants). 


14 


INCVv Z-CdldllU 


Pnrpil pt al 9004 T341 




5 with Haitian immigrants with HIV and TB, identified through the local health department 
(unknown exact number of participants). 


15 


New Zealand 


Ng Shiu etal, 2008 [41]. 


Individual interviews. 


11 Samoan (and Pacific Island) immigrants, TB patients identified in health centres. 








Focus groups. 


2 with 12 Samoan community members who were not TB patients nor related to any TB 
patients. 








Informal discussions. 


With health professionals. 










7 representatives from seven main minority populations. Identified through a list of contacts. 


16 


New Zealand 


Van derOest, 2005 [40]. 


Individual interviews. 


From Cambodia, China, Philippines, Samoa, Somalia Asia and Somalia, as well as Cook 
Islands and the Maori community. 


17 


UK 


Brewin et al, 2006 [29]. 


Individual interviews. 


53 African, Asian, Latin American and European immigrants identified in a social services 
centre, a clinic and health centre from TB screening. 








Focus groups. 


1 with 4 African patients. 
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Table 2 (continued). 





# 


Country 


Authors 


Methods 


Participants and other details 


18 


UK 


Johnson, 2006 [25]. 


Focus groups. 


9 with immigrants mainly from Vietnam, Somalia, China, Zimbabwe, and other African or 
Asian countries, identified in health services and organizations. 








Individual interviews. 


1 of the groups had individual interviews instead focus group discussion (combining focus 
groups and individual interviews, there were 67 participants). 


19 


UK 


Nnoaham et al, 2006 [33]. 


Individual interviews. 


16 African immigrants, attending a clinic for TB treatment. 


20 


Canada 


Bender et al, 2010 [43]. 


Individual interviews. 


7 patients from TB centres and social services, mostly immigrants from diverse origins, and 9 
Canadian female nurses. 








Observation. 


Observation of the visits between 9 nurses and 24 clients. 










133 immigrants from Asia and Eastern Europe identified from a TB clinic and aboriginals 


21 


Canada 


Gibson et al, 2005 [37]. 


Individual interviews. 


identified in the health centre. In treatment, prophylaxis, refusing prophylaxis or with personal 
or family history of TB. 


22 


China 


Long etal, 2008 [44]. 


Individual interviews. 


20 rural-to- urban migrant and permanent resident TB suspects identified from a cohort study, 
17 TB patients and 23 key informants. 








Focus group. 


12 with rural-to-urban migrants in the general population (unknown number of participants). 








Prospective cohort study. 


Adult suspect TB patients, migrant and urban residents. 


23 


China 


Wei et al, 2009 [46]. 


Individual interviews. 


34 rural-to- urban migrant TB patients, identified from a TB program. 


24 


Kazakhstan 


Huffman etal, 2012 [22]. 


Individual interviews. 


10 Uzbek migrant TB patients (identified from patients' lists) and 18 health workers. 








Focus groups. 


8 with Uzbek labor migrants and 4 with returned migrants in Uzbekistan. 


25 


Nepal 


Kirwan et al, 2009 [32]. 


Individual interviews. 


14 male rural -to-urban migrant TB patients, identified by health personnel in clinics. 


26 


Norway 


Sagbakken et al, 2010 [26]. 


Individual interviews. 


22 immigrant TB patients from Somalia and Ethiopia. Identified through primary health 
centres and hospitals. 


27 


Oman 


AIManiri et al, 2010 [48]. 


Individual interviews. 


17 health care providers, identified through direct referrals, with TB experience. The 
immigrant community was mainly from the Indian Subcontinent. 


28 


Spain 


Blasco etal, 2010 [24]. 


Individual interviews. 


45 immigrants ill with TB currently or previously, from various countries. Identified through 
the health services. 


29 


Sweden 


Kulane et al, 2010 [49]. 


Focus groups. 


5 with 34 Somali immigrants, TB patients. Men and women from social centres, mosques 
and community organizations. 


30 


Switzerland 


Tardin et al, 2009 [27]. 


Individual interviews. 


3, one immigrant TB patient, an interpreter and a cultural mediator. 








Genotyping, contact tracing 










and literature review. 





doi: 10.1371/journal.pone.0082440.t002 

Many participants in numerous studies talked of how their 
situation as immigrants could negatively influence their health 
or increase their exposure to TB. A weak social network [32], 
illiteracy [25], adverse conditions experienced during their 
journeys in packed and poorly ventilated vehicles [4], 
temporary residence in illegal refuges or detention centres [42], 
difficult labour conditions for illegal immigrants and police 
extortion [35] were among the problems mentioned. 

Seeking healthcare and TB diagnosis 

Factors encouraging immigrants to seek healthcare included 
the desire to receive a negative result to avoid stigma 
associated with suspected TB infection; the right to stay legally 
in the host country until completing treatment [22]; wanting to 
find out about ones' health status, and willingness to protect 
family members from infection [22]. 

Barriers to accessing healthcare services and therefore TB 
diagnosis, treatment or prophylaxis included lack of knowledge 
of existing free TB diagnosis and screening services at 
specifically designed centres [43,44]; illiteracy or lack of 
familiarity with the local language [22,32,45]; fear of a painful 



test or the social consequences of a positive result [21,25,26]; 
having to miss work to attend a clinic appointment [30,46,47]; 
transport difficulties [21,36]; queues and waiting lists; not 
having health insurance; irregular residence status [22]; feeling 
"singled out" [29,34] and the stigma associated with being seen 
enter a TB clinic [34]; economic costs of medical consultations 
[40]; dissatisfaction or cultural differences with "Western" 
medical services [25,34,40,41], and the presence of "clinics for 
immigrants" in dangerous neighbourhoods [45]. 

Delays in diagnosis or seeking healthcare were common and 
sometimes serious ranging from days to months since the 
onset of symptoms [22,25,26,46]. Some studies highlighted 
that immigrants often initially played-down the importance of 
symptoms, to later self-diagnose and self-medicate, using 
pharmacies or private clinics and finally public healthcare 
centres [41,42]. The absence of symptoms despite contact with 
persons infected with TB led migrants to pay little attention to 
prevention or screening [21,27]. 

"At the beginning, I thought it might just be a 
cold, so after three or four days, I went twice to 
a pharmacy to buy some drugs. But I felt I was 
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coughing more heavily after taking the 
medicine, so I decided to go to see a doctor in 
a private clinic." 

Rural-bom female Chinese migrant who suspected TB [44]. 

"If they're talking about something where it's 
preventive (TB screening), you know they're not 
sick, then you know, there's little motivation to 
do it..." 

Immigrant in a literacy centre in the US [21]. 

"I started coughing in November and it wasn't until mid- 
January that I was referred to hospital for chest X-ray." 

Male Nigerian immigrant receiving TB treatment in the UK 
[33]. 

Experiences of diagnostic processes and settings were 
varied. In some cases, the norm was to pass through many 
health centres and see many health professionals prior to 
receiving a TB test, which led to high patient costs [46]. 
Participants attributed this to health staff's lack of training in TB 
diagnosis and treatment [48], poor coordination and awareness 
of registration and referral procedures of suspect cases [44], 
especially in the case of irregular migrants whose cases imply 
an extra bureaucratic burden [22]. 

As for the screening process, it was generally well received 
by study participants and seen as a socially responsible act in 
terms of helping to prevent further cases [29]. There were, 
albeit less frequent, comments about the different approach to 
screening immigrants compared to the host population [29], a 
distinction that made some immigrants feel discriminated [45]. 
In one study with Vietnamese immigrants in the US, 
compliance was high because clients assumed the test had to 
do with their visa process [45]. 

"Actually it is a good idea because if you do it (get screened 
for TB), you know you have it then you can cure it. If you don't 
cure it you can carry on giving it to other people and then that 
is another problem to the country." 

Male Ghanaian immigrant with suspected TB in the UK [29]. 

"She only say me I have to take my blood pressure and my 
urine from me, she haven't mentioned the tuberculosis test but 
when I came and she saw perhaps I am a black person, or 
something like that, I am not saying she is racist or something 
like that, I don't say that, but I think it is because I am African." 

Male African immigrant with suspected TB in the UK [29]. 

Some respondents expressed anxiety with regard to 
diagnostic procedures and others feared the lack of privacy, 
worrying particularly about the presence of non-medical 
administrative staff and health professionals from their own 
country [34]. 

TB control often involves collection of epidemiological data 
and tracing the contacts of diagnosed persons in order to 
administer prophylactic antibiotics. In some studies, due to 
fears about deportation, immigrants with irregular residence 
status would not be willing to reveal details of their migratory 
route [18,22] and the requirement to provide information about 
contacts could even prevent individuals from seeking medical 
assistance [34]. The fact that migrants might not reside with 
family and friends rather that at their official address further 
complicated the task of tracing contacts [18,41]. 



"Once Smittskydds people put you in their 
books (records), they follow not only the patient 
but the whole family and this puts fear and 
suspicion in peoples' minds. . . so people see 
themselves as "marked" and not see the 
advantage of controlling infection. 
Nevertheless, they feel pursued by authority." 

Male Somali immigrant, ill with TB in Sweden [18]. 

TB treatment and prophylaxis 

Problems of accessibility can constitute a barrier to health 
seeking and early diagnosis, and can also present obstacles to 
prophylaxis and the periodic visits that adequate TB treatment 
necessitates. At times, the need to travel [40], difficulties in 
understanding complex information in a strange language 
[40,45] or in a way considered too mechanical and impersonal 
[45], lack of awareness of free treatment [22] or the form in 
which and the rigid opening hours when medication is provided 
do not correspond with patients' working hours and lifestyles 
[32,36,47]. The use of interpreters as part of healthcare for TB 
patients and during their periodic visits was also problematic - 
due to the sensitivity of the information and the fear of loss of 
privacy and stigmatization [18]. 

Factors facilitating adherence to treatment included family 
support [45], receiving personal advice from health staff and 
social contacts and receiving care provided by staff specially 
trained in TB [33] or with sensitivity and the ability to establish a 
personal relation on the same cultural terms [43], like someone 
who "takes you from far and brings you in close", as described 
by Haitian migrants [34]. Having positive relationships with 
health professionals was perceived to be a crucial element [38] 
especially when close contact was established through home 
visits and phone discussions [46]. 

"We do know that tuberculosis is not difficult 
to treat. The problem is that health care 
services have to give the medication but they 
have no control if people will take it. How do we 
deal with this problem? You must have a 
strategic plan. First, the education is too 
mechanical... you need the personal touch." 

Male Vietnamese community leader and immigrant in the US 
[45]. 

The length of TB treatment and prophylaxis caused changes 
in migrants' lives [24] and this sometimes hampered adherence 
[34]. Participants often reported "controlling their treatment" 
and taking their medication, for as long as necessary, on their 
own, with follow-up from health professionals or with the 
support of relatives [46,47]. However, some faced problems, 
when they had to periodically attend the health centres where 
they received DOT [32]. The absence of symptoms could 
equally lead to poor adherence and treatment failure [40]. In 
spite of health professionals' explanations, without symptoms, 
some patients questioned the need to continue treatment [39] 
and gave a false impression of adherence. In a study 
conducted in the United States, both the director of a clinic and 
migrant community leaders were worried about TB patients' 
non-adherence to TB treatment. At this site, some nurses tried 
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to coax patients into prophylaxis by assuring them that after 
completing treatment they would receive a certificate that 
would be helpful to get a job or send their children to school. 
The patients came to the appointments but did not take the 
medication [45]. Specific health policies adopted in certain 
countries could also have a negative impact on treatment 
adherence: in Oman, TB patients were deported after 
successful treatment, so many immigrants went into hiding and 
abandoned treatment [48]. 

Even though in most countries TB screening, prophylaxis 
and treatment is free, two studies carried out in China reported 
problems associated with the overall costs [44,46]. This 
occurred because patients had to initially pay the costs or 
because, in addition to the antibiotic treatment, other liver 
medication or repeated X-rays were prescribed (in spite of the 
lack of supporting scientific evidence). These interventions 
were not free and led to complaints. Interviews with health 
professionals revealed that most were unaware of the policy of 
free TB diagnosis and treatment. 

"The free treatment policy means I need to 
pay all the medical costs first. It does little to 
release my current financial burden in treating 
TB." 

Male Chinese rural-to-urban migrant, diagnosed with TB [46]. 

In two US studies, respondents regarded traditional 
remedies as complementary to modern treatments, which were 
considered as the most effective against TB [23,28]. However, 
in New Zealand, ambivalence towards the advantages of 
modern, as opposed to traditional therapy, could lead to poor 
adherence [40]. Beliefs that free-of-charge generic drugs were 
of a poor quality also prevented some individuals from taking 
the prescribed medication [21,44]. 

"(Treat with) not generic medicine, good 
medicine... Generic's no good medicine." 

Somali immigrant in the US [21]. 

Adverse effects of TB medication could also lead to poor 
treatment adherence [21,37,45]. There were reports of general 
fatigue, fever, irritability, memory loss, nausea, constipation, 
loss of sense of taste, gastritis and headaches [33,39,45]. In 
some cases, the antibiotics were perceived as "strong" and the 
participants therefore turned to traditional medicines from their 
home countries to counter the side effects until the course of 
treatment was completed [4,23]. Doctors' explanations about 
side effects and their symptoms, even if properly translated into 
the immigrants' language, could be incongruent with the 
immigrants' explanatory model of disease [45]. 

There was a variety of expectations about antibiotic 
treatment or preventive therapy for latent TB. Some studies 
suggested that preventive therapy would be accepted if a full 
explanation were given, whereas others were more sceptical 
[34]. In some communities, the benefits of treating latent TB 
were well understood [23]. This included efficacy of the 
prescribed medication [38], avoidance of stigma associated to 
exhibiting TB symptoms, and an appreciation that the risk of 
infecting others would be reduced [31]. 



"It will kill the germs... stop the virus from continuing... the 
infection will disappear... I will feel better, not to be contagious 
especially for my children..." 

Latin American immigrant, ill with TB in the US [31]. 

The social repercussions of TB 

Experiences of TB-related stigmatization were reported in 
most of the studies. Feelings of stigmatization derived from 
being labelled as an "at-risk group" began within the health 
system when some participants perceived that health staff 
treated immigrants differently [34,37,43,48]. Immigration and 
the infectiousness of TB mutually reinforced each another, 
magnifying feelings of being "out of place" and exacerbating 
the illness experience [43]. 

"...don't splash all over the mainstream media 
that immigrants have TB 

it will just make the discrimination that might 
exist, even higher." 

Immigrant and interview facilitator in Canada [37]. 

Feelings of stigma influenced immigrants' attitudes towards 
prevention, diagnosis and treatment [24,28,34,37,41,46] and 
could prevent them from sharing relevant information with their 
doctors, including TB-related symptoms [50]. At the community 
level, TB was considered shameful, dirty and sinful, and a 
direct consequence of the "wrong behaviour" of the patient or a 
family member [21,23,25,27]. Attempts at hiding a TB 
diagnosis from other community members were thus frequently 
reported [21,25,30,36,38,41,46]. 

"I do not want community doctors to visit me 
regularly. Others will know that I am sick and 
have TB. My landlord will expel me if he knows 
(I have TB)." 

Chinese rural to urban immigrant, ill with TB [46]. 

In a Spanish study, immigrants feared getting sick again 
when noticing minor symptoms or seeing someone close to 
them cough, which had a negative psychological effect even 
after they were cured [24]. The association of symptoms such 
as weight loss and coughing with HIV/AIDS increased the 
stigma linked to TB [33] as did the association of TB with drug 
use [25]. 

"These days, if you have TB, they say it's AIDS. If you have 
pneumonia, they say it's AIDS. If you have common fever, 
make sure you stay inside your house! Once you lose one 
kilogram, you're finished. Some won't even shake your hands 
or eat with you. The stigma is too much. So people prefer to 
die." 

Male Nigerian immigrant, ill with TB, in the UK [33]. 

Fear of being infected [32,33], anticipating stigma, shame or 
a negative reaction [27,34,36-38,43] and attempts to 
safeguard personal or family dignity [41] led individuals to hide 
the diagnosis from family or friends, to isolate themselves and 
weaken their social network even more. Eventually, they might 
even be rejected by family, partner, or close friends [24,28,34]. 

"I remember in our family, one of our relatives 
had TB, and we isolated him. It used to scare 
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the heck out of me. We would talk to him from a 
distance." 

Philippine immigrant in the US [28]. 

With few economic resources and savings to start with, a TB 
diagnosis entailed a range of direct costs associated with the 
illness and medical procedures as well as indirect costs such 
as losing a job [32], being evicted by a landlord [4] or not being 
able to attend school [24,32,36,43,46]. The social and 
economic consequences of TB could sometimes lead to mental 
health problems [23,43]. 

Discussion 

When analyzing immigrants' experiences and views of TB, 
many authors highlighted the influence of misconceptions 
about the disease, its aetiology and its prognosis. In many 
cases, past TB-related experiences of family members and in 
the country of origin - where the prevalence and severity of TB 
tends to be more pronounced - were the first contact with and 
source of information about the disease [21,35]. The many 
transmission routes cited in the studies were underpinned by 
the belief that casual contact with an infected person or objects 
that s/he has touched could cause infection. The association of 
the disease with inappropriate behaviour and the severity 
attributed to TB sometimes resulted in an escalation of fear and 
stigmatization. 

Misconceptions were accentuated by contradictions in the 
information received from health professionals in migrants' 
home and host countries [38]. In their home countries, the 
disease was familiar but latent infection unknown [38]. In host 
countries, systematic BCG vaccination was widespread and 
accepted, but many were unaware of the loss of immunity over 
time [49,50]. On arrival in the host country, faced with new 
complex concepts, the already-internalized explanatory model 
of TB had to be revised and compared with the new 
explanations offered. Partly depending on the success of this 
process, the patient would decide whether or not to adhere to 
treatment because they do not understand it, do not consider it 
necessary (because of previous vaccination, for example), or 
do not trust the new model. 

Delayed TB diagnosis is frequent amongst migrants 
[21,22,25-27,33,40,41,44,46]. Undocumented immigrants in 
the US, for example, and urban-to-rural migrants in China, 
delay a few weeks with symptoms prior to seeking medical help 
compared with the autochthonous populations [51,52]. The 
factors identified in this review coincide with those found in the 
wider literature: language difficulties, fear of immigration 
authorities, concerns about costs, unemployment, and low 
levels of education (although its impact is not well-known). Also 
the difficulties in accessing the health system, poor awareness 
of symptoms and fear of diagnosis contribute to delayed 
diagnosis. Fear of immigration authorities complicates tracing 
patients' contact and screening for latent infection. Moreover, 
immigrants tended to access other lower-quality healthcare 
resources, prior to attending the appropriate health centre, 
increasing costs and lengthening the delay [41,44]. 

Although there are different screening strategies, screening 
that is carried out with coercion or linked to entry or legalizing 



residence reaches more immigrants [53,54]. However, such 
approaches, though not always identified as discriminatory, 
have a questionable public health impact [53,55] and should be 
examined from an ethical perspective [56]. Screening on entry, 
(based on the assumption that country of origin is the main risk 
factor) excludes undocumented immigrants, who do not enter 
by the designated routes, and immigrants that are not ill or 
infected on entry. Coercion can also be counter-productive if it 
is accompanied by partial or insufficient information about the 
diagnosis, the disease or latent infection, and thus unable to 
provide valid arguments to migrants. Patients can ignore and 
doubt the clinical importance of screening if the explanation 
does not coincide with their views, or the symptoms do not 
develop as expected. When that happens, coercion can have a 
lesser impact and even lead to rejection. Even when screening 
programmes are not compulsory, these should be a component 
of a wider approach, rather than a stand-alone intervention 
[57]. 

There were not many references to compulsory screening 
and treatment policies at borders or entry point in the literature 
reviewed. Acceptability of screening and opinions of TB 
patients identified in these settings may differ. 

In spite of the fear that TB provokes, there was also a false 
sense protection, both amongst immigrants, who assume that 
they have left behind the hazardous circumstances, and the 
health professionals, who do not suspect TB if they do not 
recognize the risk of reactivation of latent TB, are not familiar 
with diagnostic procedures or symptoms are unclear. In 
market-orientated health systems, financial incentives for 
health professionals can increase the number of appointments 
and diagnostic tests carried out prior to a TB diagnosis [48]. 

Interactions with health professionals - initially and during 
the follow up that treatment requires - were highlighted as a 
fundamental element of treatment adherence. Cultural 
understanding, personal closeness and immigrants' trust in 
health professionals, whether of the same background or not, 
was a key factor for adherence and encouraged diagnosis. 

Programme design and assessment of adherence should 
also be reassessed. For example, the use of indicators linked 
to periodic collection of medication from health centres or the 
absence of adequate treatment surveillance, could lead to false 
image of success. Similarly, prescribing medication but 
providing partial information combined with coercion led to 
treatment initiation but did not guarantee long-term adherence. 
Moreover, although programmes of TB diagnosis and 
treatment might be free, the most marginalized immigrant 
populations often lacked awareness regarding these 
programmes and at times they faced other, often unnecessary, 
indirect costs. 

The use of "traditional" remedies did not present an obvious 
threat to biomedical treatments, even if at times immigrants 
found it difficult to adopt them. In turn, traditional knowledge 
about diet or natural remedies could help patients to deal with 
common adverse effects of treatment. 

Although TB-related stigma has been widely discussed 
elsewhere [3], it has often received more attention because of 
its impact on TB screening and treatment rather than as a 
consequence of these programmes. Fears about the illness 
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and concerns about the reactions of others can lead to 
symptoms being ignored and discourage medical attention, 
rejection of diagnosis or poor treatment adherence. 

Immigrants' fear of TB was based on previous experiences in 
their home countries and was sometimes translated into 
community and personal marginalization weakening the 
patients' closest social networks, often key to providing the 
long-term support required for a successful completion of TB 
treatment. 

The social and economic consequences of TB extended 
beyond perceptions of stigma. The marginalization of the 
patient was often described, and the costs associated with the 
disease and the physical weakness, unemployment, or 
reduced employment capacity could have serious 
repercussions for a patient's economic situation, social support 
and mental health. These problems, together with prevailing 
misconceptions about the disease and its prognosis, should be 
taken into consideration and addressed in TB treatment and 
control programmes. 

Compared to the general population, immigrants are more 
vulnerable to TB and disproportionally affected by the disease 
[3,4,25,32,36,42,43]. However, the circumstances that present 
a risk are not only related to the epidemiological, social and 
economic conditions at immigrants' home countries [58,59]. 
The circumstances of the migratory process and living 
conditions at host countries including social isolation, illiteracy, 
overcrowding, poverty, labour conditions and irregular 
residence status are also factors to be considered. Although a 
large proportion of TB cases in low-incidence countries is 
attributed to the reactivation of an "imported infection" [60,61] 
the importation of active TB is only a minor part of the total TB 
burden [62]. It has been argued that, social exclusion and 
poverty in the host countries can be an additional and more 
important factor than those related to the conditions in home 
countries [63,64]. The risk of TB amongst immigrants is likely to 
vary not only according to their country of origin, but also in 
relation to their reasons for migration, economic situation, 
legislative status, and overall living conditions. 

Limitations of the review 

This review is limited by the difficulty of synthesising and 
comparing results of studies conducted in a wide diversity of 
contexts, with a variety of respondents and using different 
approaches. Not all studies included easily-comparable 
information on relevant issues, such as migrants' legal and 
socio-economic economic circumstances, religion, or length of 
residence in the host country. The lack of information in many 
studies regarding the sex and age of study participants did not 
allow us to disaggregate the analysis by these variables 
despite its possible relevance. On the other hand, strengths of 
the review included a systematic search in four databases, 
supplemented by a hand search of the bibliography in the 
articles identified and an additional search in Google Scholar. 
Having no limits to the inclusion of articles regarding place of 
study or publication date also allowed for a broader 
perspective, and a comprehensive analysis of immigrants' 
perceptions of TB and TB control programmes. 



Conclusions 

The results of this review indicate that immigrants' 
knowledge of and attitudes towards TB are largely built on their 
previous experiences. Even though the immigrant populations 
were heterogeneous, there were common challenges amongst 
groups, such as the perception of TB as being highly 
contagious and severe, frequent lack of treatment adherence, 
obstacles to effective communication with health providers 
and/or anticipated and enacted stigma that hindered treatment 
and isolated the patient. 

However, these similarities should not obscure the needs of 
specific groups - defined in terms of cultural references and 
socio-economic factors including social networks and living 
conditions at host countries. Immigrants require appropriate 
information on TB aetiology and transmission tailored to 
different language abilities, levels of knowledge and beliefs 
systems, in addition to screening strategies and health care 
provision that are adapted to their particular traditions, values 
and social relationships, in order to guarantee information, 
screening, diagnosis and adherence to treatment. 

Beyond escalating current interventions and increasing 
monitoring of TB incidence and prevalence in immigrant 
populations it is crucial to understand immigrants' perceptions 
of TB and the specific obstacles that they face when accessing 
the health system, seeking a diagnosis and adhering to a 
treatment programme. 
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